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1 Introduction

This paper aims at capturing the summary of the following offline discussion:

· [AT112-e][611][Relay] Open issues on L2 relay (Huawei)


Scope: Discuss the remaining open issues on L2 relay architecture, including:

· PC5 adaptation layer

· RRC procedures (including paging)

· Remaining issues from email discussion [627]

· Remaining open items in the current TR


Intended outcome: Summary in R2-2010870


Deadline:  Wednesday 2020-11-11 1200 UTC
2 Discussion

L2 architecture and adaptation
PC5 Adaptation layer for U2N
We have the leftover of majority view from email discussion [627] as below:
	Proposal-12: RAN2 discuss the support of N:1 mapping by PC5 adaptation layer between Remote UE Uu Radio Bearer and PC5 RLC channel for relaying for L2 UE-to-NW relay.


We have the EN related to the adaptation layer in the TR.
	Editor note: It is FFS if the adaptation layer is also supported at the PC5 interface between Remote UE and Relay UE.


Based on the inputs from email discussion and last meeting on-line discussion, rapporteur believes we’d better not make rush decision in the SI phase. BTW, it is difficult to make the decision since no clear evidence to show either of those is infeasible from the previous discussion.

Based on the following observations, rapporteur tries to propose a way forward on this.

Observation 1: The need of PC5 adaptation layer in L2 U2N relay depends on the need of N:1 mapping between Remote UE Uu Radio Bearer and PC5 RLC channel.

Observation 2: The system indeed works without the feature of above “N:1 mapping” and the benefit can be deeply evaluated in WI phase.
Observation 3: Based on the agreements we have, the identity information of Remote UE Uu Radio Bearer and Remote UE is included in the adaptation layer anyway. The bearer mapping function and remote UE identification function in adaptation layer seems common, regardless the protocol stack with or without PC5 adaptation.

Way forward: 

1) Capture both the protocol stacks with and without PC5 adaptation layer for L2 UE-to-Network relay as candidate solutions in the TR, leave the down selection to WI phase.
2) In the TR sec. 4.5.1.1, remove the Editor Note: “It is FFS if the adaptation layer is also supported at the PC5 interface between Remote UE and Relay UE.”. Add normal text “Whether the adaptation layer is also supported at the PC5 interface between Remote UE and Relay UE is left to WI phase.”
Question 1: Do you have strong concern to agree the above bullets as the compromised way forward?
	Company
	Any concern to bullet 1/2?
	Comment

	MediaTek
	No
	We agree to take 1 and 2 as the WF for PC5 adaptation layer for L2 UE-to-Network relay

	InterDigital
	No 
	We are fine with the way forward to capture both candidate solutions since we agree that more study of the benefits of N:1 would be beneficial.  There is no need to do the downselection now, as work can continue in parallel regardless of the final decision.

	OPPO
	No
	

	Samsung
	No
	The way forward is sensible – to us the need for Adapt on PC5 is unclear, but we understand some companies feel differently. The best thing is to conclude on this in the WI phase, as suggested by discussion rapporteur.

	Sony
	No
	

	Ericsson (Min)
	No
	

	Futurewei
	No
	It is a sensible way forward.

	vivo
	No
	To make progress the way forward is fine to us.


Adaptation layer for U2U
We will try to solve the leftover as below:
	Proposal of majority from email discussion [627]
Proposal-16: For L2 UE-to-UE relay, the adaptation layer over second PC5 hop can be used to support N:1 bearer mapping and data multiplexing between multiple ingress PC5 RLC channels over first PC5 hop and one egress PC5 RLC channel over second PC5 hop.

Proposal-17: For L2 UE-to-UE relay, the second hop PC5 adaptation layer needs to support Remote UE identification for relaying traffic.

Proposal-19: For L2 UE-to-UE relay, The identity information of Source Remote UE end-to-end Radio Bearer and the identity information of Source Remote UE needs be put into the second PC5 hop adaptation layer by Relay UE in order for Destination Remote UE to correlate the received data packets for the specific PDCP entity associated with the right end-to-end SL Radio Bearer.

Proposal-20a: For L2 UE-to-UE relay, the source Remote UE identity, end-to-end RB identity, Destination Remote UE identity are carried by first hop PC5 Adaptation layer.


	TR EN

Editor Note: It is FFS on the details to support the N-to-1 mapping between the ingress RLC channels from multiple transmitting Remote UEs to egress RLC channels (going to the same Destination UE) at Relay UE.


	Agreement:

Proposal-15: [Easy] agree the following description for L2 UE-to-UE relay

For L2 UE-to-UE relay, the second hop PC5 adaptation layer can be used to support bearer mapping between the ingress RLC channels over first PC5 hop and egress RLC channels over second PC5 hop at Relay UE.

Proposal-21: agree the following description for L2 UE-to-UE relay

Support the N:1 mapping by first hop PC5 adaptation layer between Remote UE SL Radio Bearers and first hop PC5 RLC channels for relaying.

Proposal-22: agree the following description for L2 UE-to-UE relay

Support the adaptation layer over first hop PC5 between Source Remote UE and Relay UE in order to identify traffic destined to different Destination Remote UEs.


Considering all above, we can simplify the proposal and try to go with the following way forward:
Way forward for L2 UE-to-UE relay:
1) Adaptation layer support the N:1 bearer mapping between multiple ingress PC5 RLC channels over first PC5 hop and one egress PC5 RLC channel over second PC5 hop and support the Remote UE identification function.

2) In the TR sec. 5.5.1, remove the Editor Note: “It is FFS on the details to support the N-to-1 mapping between the ingress RLC channels from multiple transmitting Remote UEs to egress RLC channels (going to the same Destination UE) at Relay UE.”
3) The identity information of Source Remote UE end-to-end Radio Bearer, the identity information of Source Remote UE are included in the adaptation layer in first and second PC5 hop. 
4) The identity information of Target Remote UE is included in the adaptation layer in the first PC5 hop.

Question 2: Do you have strong concern to agree the above bullets as the compromised way forward?
	Company
	Any concern to bullet 1/2/3/4?
	Comment

	MediaTek
	No
	We agree to take 1/2/3/4 as the WF for L2 UE-to-UE relay, which actually reflect the majority view during post-RAN2#111e email discussion 

	InterDigital
	No 
	We agree with the way forward.  Since we agreed to support N:1 mapping for the first hop and routing of traffic to different destinations, we think it is natural to also support N:1 mapping over the second hop as well as routing of traffic from different source remote UEs to the same destination.

	OPPO
	No
	We are also fine to have target remote UE ID in the second PC5 hop, it is wired to have asymmetric format for the two hops.

	Samsung
	No
	

	Sony
	No
	

	Ericsson (Min)
	Yes
	We support to include target remote UE ID in the first hop, we also support to include target remote UE in the second hop. It means that we can have a fixed format for the adaptation layer header.

	Futurewei
	No
	The details of adaptation layer PDU format should be worked out in normative phase.

	vivo
	Concern on bullet 4
	We are wondering the reason why target remote UE ID is excluded in the second PC5 hop. If the target remote UE ID is not included in the adaptation layer, how can the UE know that the traffic is terminated in itself or needs to be relayed to next hop. Maybe some clarification to exclude target remote UE ID in the second PC5 hop is needed.


U2U RRC procedure
We have the following left proposals from email discussion [627] for the U2U connection establishment procedure.
“Proposal-29: The solution 8 and solution 9 as captured within SA2 TR23.752 are considered as baseline for the connection establishment procedure for L2 UE-to-UE Relay. RAN2 can further discuss the details of RAN2 impact, if any.”
Rapporteur would like to check companies’ view on the following formulation. Since this has been discussed in the email discussion in multiple phases, so we here try to agree on this by checking if any company has strong concern.
Way forward: For L2 UE-to-UE relay connection establishment procedure, capture in the TR that “R2 consider the SA2 solution in TR 23.752 as baseline (e.g. Solution #8 and Solution #9)”. Further R2 impacts can be discussed in WI phase, if any.
Question 3: Do you have strong concern to agree the above as the compromised way forward?
	Company
	Any concern?
	Comment

	MediaTek
	No
	

	InterDigital
	See comments
	We agree with the proposed way forward.  However, we should remove solution 8 from the statement (and reference only solution 9), since solution 8 deals with relay selection.

	OPPO
	No
	RAN2 design for U2U relay is tightly coupled with SA2 design, hard for RAN2 to progress without SA2 conclusion first (SA2 has not made any conclusion on U2U relay yet).

	Samsung
	No
	Same understanding as OPPO.

	Sony
	No
	

	Ericsson (Min)
	No
	Don’t agree with InterDigital. Selection of which SA2 solution is not RAN2 responsibility. 

	Futurewei
	No
	RAN support of SA2 selected solution can be worked out in normative phase. No blocking issue is identified from RAN perspective.

	vivo
	No
	For InterDigitatal’s comments, we prefer to keep both solution #8 and #9 as examples in RAN TR 23.752 since SA2 has not made any conclusion on this issue yet. It is not appropriate for RAN2 to exclude either solution.


U2N RRC procedure

System information delivery
This is also to check companies’ view on the leftover from email discussion [627]. Since this has been discussed in the email discussion in multiple phases, so we here try to agree on this by checking if any company has strong concern.
	Proposal-30: Relay UE can support the relaying of the system information to the Remote UE(s) and what system information can be relayed to Remote UEs can be discussed at normative phase.

Proposal-33: Agree the following on-demand SI delivery principles for Remote UE for L2 UE-to-NW relay

· On-demand SI request is supported for Remote UE for all RRC states (Idle/Inactive/Connected state). 

· Only Msg3 based on-demand SI request is supported for Remote UE during Idle or Inactive mode; For connected Remote UE, only on-demand SIB request (i.e. dedicatedSIBRequest) is supported as Rel-16. 

· The legacy Uu RRC procedure is reused to support the Remote UE’s on-demand SI request.
· On-demand SI delivery is supported for the Remote UE(s) regardless of out-of-coverage or in-coverage, when connected with Relay UE.


Question 4: Do you have strong concern to agree the above P30/33?
	Company
	Any concern to P30/33?
	Comment

	MediaTek
	No
	We agree P30/33, which actually reflect the majority view during post-RAN2#111e email discussion 

	InterDigital
	No concern for P30

Comment for P33
	We are ok with the P33 if we remove “The legacy Uu RRC procedure is reused to support the remote UE’s on-demand SI request”.  While we agree with the intent of re-using MSG3-based solution as much as possible, whether the legacy procedure is re-used as is needs to be further studied in the WI phase.

	OPPO
	No
	

	Samsung
	No concern with P30

Some concern with P33
	With regards to P33, we have concerns over the fourth bullet. Our strong preference is for RAN2 to first confirm the meaning of relayed on-demand SI – whether it is the same as for the Uu link, or whether it can e.g. include a sub-set of minimum SI, or even a scenario-specific subset of overall SI. 

Additionally, we need to discuss what on-demand SI request itself for remote UE means. In our understanding, remote UE can just inform the SIBs needed to Relay UE. Relay UE – depending on its state, and SI acquisition mechanism (broadcast or SI request) supported by the cell to which relay UE is camped – will acquire those SIBs and provide them to remote UE.
And finally, the need for system information (for which purpose the system information is helpful) is not clear for the case of an OOC remote UE.

Additional clarity on this matter is needed before we can agree on principles outlined in P33. We also share InterDigital’s concerns on the third bullet.

	Sony
	Comment for P33
	We share the same view with InterDigital. Whether legacy Uu RRC procedure is reused can be discussed in WI phase.

	Ericsson (Min)
	No concern for P30

concern for P33
	For remote UE in coverage, it may be sufficient for remote UE to obtain the SI via the direct connection although the remote is also connected to the relay UE. This option is at least not excluded.

	Futurewei
	No
	If there are still different views on P-33, P-30 should be enough to conclude discussions on system information in SI phase, with the understanding that “what system information can be relayed to Remote UEs can be discussed at normative phase”.

	vivo
	No concern on P30

Concern on P33
	The On-demand SI procedure for remote UE is consisted of two parts: PC5 RRC procedure between remote UE and relay UE; and on-demand SI procedure by relay UE in the Uu backhaul. There may be some ambiguity regarding bullet 3 in P33, we think the intention is to support the legacy Uu on-demand SI procedure by relay UE to acquire SI for remote UE in the Uu backhaul.


Paging:

“The Option 2 as studied in TR36.746 [7] for FeD2D paging is selected as the baseline paging relaying solution for L2 UE-to-Network relaying case (i.e. Relay UE monitors the Remote UE’s Paging Occasion(s) in addition to its own Paging Occasion(s).)”

By considering the contribution R2-2009230 and the current TR, it seems no further details are essential in SI phase. Please note: 1) current TR does not exclude any of those “CN paging or RAN paging”; 2) More details (e.g. how to forward the paging message) can refers to the TR36.746; 3) P8-P15 in R2-2009230 are not excluded by the current TR.
Question 5: Do you confirm that, in L2 U2N relay, the paging relaying solution apply to both CN paging and RAN paging via option 2?
	Company
	Y/N
	Comment

	MediaTek
	Yes
	We agree that both CN paging and RAN paging can be performed via option 2. The support of RAN paging is also conditional to the support RRC-Inactive state as discussed in #610. 

	InterDigital
	Yes
	We see no significant difference between the two cases, as the relay UE still monitors the paging occasions for the remote UE whether the remote UE is reached via RAN paging or core network paging.

	OPPO
	Yes
	

	Samsung
	Yes
	

	Sony
	Yes
	

	Ericsson (Min)
	Yes
	

	Futurewei
	Yes
	

	vivo
	Yes
	


Question 6: Do you have any other essential issue to be decided in SI phase for paging in L2 U2N?
	Company
	Y/N
	Comment

	MediaTek
	No
	

	InterDigital
	No 
	Details of how the relay UE determines the paging occasions, and the forwarding of the paging over PC5-RRC can be handled in the WI phase.

	OPPO
	No
	

	Samsung
	No
	

	Sony
	No
	

	Ericsson (Min)
	Yes
	For remote UE in coverage, it may be sufficient for remote UE to obtain the paging message from the direct connection although the remote UE is connected to relay UE. This option is at least not excluded.
How will remote UE perform TAU/RNA update procedure when connected to relay UE.

	Futurewei
	No
	After U2N relay is established, the remote UE should be considered as camping/connecting to the serving cell of the relay UE, through the relay UE. The scenarios suggested by Ericsson would unnecessarily cause confusion on both the remote UE and the network.

	vivo
	Yes
	The following issues may be further studied for remote UE:

· RNA configuration, and its relationship with relay UE’s RNA configuration;
· RNA update procedure, and its relationship with relay UE’s RNA update procedure.


RRC Basic procedures
Other than SI delivery, Paging and UAC, in L2 U2N relay, we also have the RRC procedures including RRC connection establishment, RRC reconfiguration, RRC connection re-establishment, RRC connection release, RRC connection resume.

Rapporteur has following observations:

Observation 1: For those legacy RRC procedures not requiring RA (e.g. RRC reconfiguration and RRC connection release), we can reuse the legacy RRC procedure, since L2 U2N relay supports the E2E RRC connection between remote UE and gNB. The delta part with legacy Uu procedure is only the detail on the message content design, which is stage3 work.
Observation 2: For those legacy RRC procedure requiring RA (e.g. connection establishment, connection re-establishment, connection resume), we can re-use the agreed “RRC connection establishment procedure for L2 U2N” as the baseline, to handle the relay specific part different from legacy Uu procedure (e.g. the relay discovery, and PC5 and Uu configuration/RLC bearer for relaying those RRC message, etc.).

Way forward for L2 UE-to-Network relay: 
1) The RRC reconfiguration and RRC connection release procedures can reuse the legacy RRC procedure, with the message content/configuration design left to WI phase.

2) The RRC connection re-establishment and RRC connection resume procedures can reuse the legacy RRC procedure as baseline, by considering the agreed “connection establishment procedure of L2 UE-to-NW relay” to handle the relay specific part, with the message content design left to WI phase.
Question 7: Do you have strong concern to agree the above bullets as the compromised way forward?
	Company
	Any concern to bullet 1/2?
	Comment

	MediaTek
	No
	We agree to take 1/2 as the WF for additional RRC procedures. 

	InterDigital
	No 
	We agree that given the connection establishment procedure is now defined taking into account the relay, the other RRC procedures for the remote UE can be simply built on top of this basic procedure.

	OPPO
	No
	

	Samsung
	No
	

	Sony
	No
	

	Ericsson (Min)
	No
	

	Futurewei
	No
	

	vivo
	No
	


Miscellaneous EN in the TR
Followings are some ENs in the TR to be discussed.

EN1
	Editor Note: It is FFS if this PC5 L2 configuration is a default configuration that can be overridden.


Considering the agreed “connection establishment procedure of L2 UE-to-NW relay”, we can remove the EN, which means such details can be further considered in WI phase.
	Step 2. The Remote UE sends the first RRC message (i.e. RRCSetupRequest) for its connection establishment with gNB via the Relay UE, using a default L2 configuration on PC5.


Question 8: Do you have strong concern to “In the TR sec. 4.5.5.1, remove the Editor Note: It is FFS if this PC5 L2 configuration is a default configuration that can be overridden.”?
	Company
	Any concern?
	Comment

	MediaTek
	No
	We agree to remove the FFS 

	InterDigital
	No 
	The EN is no longer needed.

	OPPO
	No
	Currently for sidelink we only use specified configuration, and especially this configuration may be used for SRB0 as the first RRC message, for which even Uu interface does not apply default configuration which can be overridden, so that we believe there is still uncertainty here, and we can just leave that to WI phase.

	Samsung
	No
	

	Sony
	No
	

	Ericsson (Min)
	No
	

	Futurewei
	No
	

	vivo
	No
	


EN2
	Editor note: It is FFS if the adaptation layer is also supported over the first PC5 link (i.e. the PC5 link between the transmitting Remote UE and Relay UE).


Considering the agreement below, the EN should be removed.
	Agreement
Proposal-22: agree the following description for L2 UE-to-UE relay

Support the adaptation layer over first hop PC5 between Source Remote UE and Relay UE in order to identify traffic destined to different Destination Remote UEs. 


Question 9: Do you have strong concern to “In the TR sec. 5.5.1, remove the Editor Note: It is FFS if the adaptation layer is also supported over the first PC5 link (i.e. the PC5 link between the transmitting Remote UE and Relay UE)”?
	Company
	Any concern?
	Comment

	MediaTek
	No
	We agree to remove the FFS 

	InterDigital
	No 
	The EN is no longer needed.

	OPPO
	No
	

	Samsung
	No
	

	Sony
	No
	

	Ericsson (Min)
	No
	

	Futurewei
	No
	

	vivo
	No
	


EN3
	Editor note:  It is FFS if N-to-1 bearer mapping from PC5 RLC channels to Uu interface RLC channel is supported for this case.


Considering the agreement below, the EN should be removed.
	Agreement
Proposal-1: [Easy] agree the following description for L2 UE-to-NW relay

For L2 UE-to-NW relay, the Uu adaptation layer at Relay UE supports UL bearer mapping between ingress PC5 RLC channels for relaying and egress Uu RLC channels over the Relay UE Uu path.

Proposal-2: [Easy] agree the following description for L2 UE-to-NW relay

The different RBs of the same Remote UE and/or different Remote UEs can be subject to N:1 mapping and data multiplexing over Uu RLC channel.
Proposal-25 [Easy]: agree the following description for L2 UE-to-NW relay

gNB implementation can handle the QoS breakdown over Uu and PC5 for the end-to-end QoS enforcement of a particular session established between Remote UE and network in case of L2 based UE to Network relaying. Details of handling in case PC5 RLC channels with different e2e QoS are mapped to the same Uu RLC channel can be discussed in WI phase.


Question 10: Do you have strong concern to “In the TR sec. 4.5.1.2, remove the Editor Note: “It is FFS if N-to-1 bearer mapping from PC5 RLC channels to Uu interface RLC channel is supported for this case.”?
	Company
	Any concern?
	Comment

	MediaTek
	No
	We agree to remove the FFS 

	InterDigital
	No 
	The EN is no longer needed.

	OPPO
	No
	

	Samsung
	No
	

	Sony
	No
	

	Ericsson (Min)
	No
	

	Futurewei
	No
	

	vivo
	No
	


3 Conclusion and proposals

Based on the above summary, following proposals are given. 
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	OPPO
	Qianxi Lu
	qianxi.lu@oppo.com

	Samsung
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	Hao.bi@futurewei.com
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